This article is intended to study the peristaltic motion of a Prandtl nanoliquid through an inclined tapered asymmetric channel. The simultaneous effects such as magnetic field, thermal radiation and chemical reactions have been considered. The geometrical model is considered as tapered asymmetric channel because this situation is observed in the flow of uterine fluid in the uterus. The equations governing the flow are simplified under the assumptions of long wavelength and low Reynolds number. The simplified equations are complex in nature, so that the numerical solutions are presented for the simplified nonlinear partial differential equations considering slip and convective boundary conditions using computational software Mathematica via shooting method. The sundry parameters on the flow quantities have been discussed in detail through graphical and tabular forms. The observed results show that rise in the magnetic effects leads to a reduction in velocity. The radiation parameter decreases the temperature and there is an increment in the pressure gradient with an increase in energy Grashof number. This study is encouraged by exploring the nanofluid dynamics in peristaltic transport as symbolized by heat transport in biological flows, novel pharmacodynamic pumps and gastrointestinal motility enhancement.
Introduction
In the past few decades, the study of nanosize particles has received much attention of the investigators, due to many applications in engineering and science. Nanobiotechnology has started in the 19th century and swiftly evolved. Nanotechnology was first introduced by Richard 1 in 1959. One of the most useful discoveries in the field of nanotechnology is nanofluid. Fluids with nanoparticles (below 100 nm) suspended in them are called nanofluids; this term was first proposed by Choi and Eastman 2 in 1995. The nanoparticles used in nanofluids are typically made of oxides, carbides, metals and carbon nanotubes. Nanofluid is considered as the next-generation heat transfer fluid as it offers the actual possibilities to enhance the performance of heat transfer as compared with the pure liquids. There have been applications of nanofluids in various fields of science and technology. More exotic applications of nanofluids can be envisioned in biomedical engineering and medicine in terms of optimal nanodrug targeting and implantable nanotherapeutic devices. Recent applications of nanotechnology in biomechanical concept, such as cancer therapy, drug delivery and medicine, have generated a lot of interest in the investigation of nano-bio-heat transfer and fluid flow. In view of many applications, the investigators have focussed their attention in regard to nanofluid flows. Rashidi et al. 3 have proposed the volume of fluid model to estimate the potential of Al 2 O 3 -water nanofluid to improve the productivity of a single-slope solar still. Hayat et al. 4 have addressed the combined effects of melting heat transfer and thermal radiation in the flow of carbon nanotubes' stagnation point due to a stretching cylinder. Nazari and Davood 5 have presented numerical solutions for the flow of water-copper oxide nanofluid in the presence of a porous medium. Lu et al. 6 have used the numerical solver BVPh2.0 to study the effects of Brownian motion and thermophoresis on the vertical three-layer squeezed flow of the nanofluid model, in which one layer is considered as nanofluid and the others are clear fluid layers. Ramzan et al. 7 have presented the solutions by means of the optimal Homotopy analysis method for the boundary layer flow of a viscoelastic nanofluid over the stretching surface. Ramzan et al. 8 have used the RK45 technique to investigate the effects of Arrhenius activation energy and radiation on the boundary layer flow of nanofluids over the stretching surface. Bhatti et al. 9 have discussed the effect of entropy generation on the Eyring-Powell nanofluid through a permeable stretching sheet by means of the Chebyshev spectral collocation and successive linearization methods. Hayat et al. 10 have studied the characteristics of boundary layer flow of a nanofluid induced due to the Riga plate. Shirvan et al. 11 have discussed the effect of wavy surface characteristics in a cosine corrugated square cavity filled with Cu-water nanofluid by finite volume method. Shirvan et al. 12 have proposed two models such as response surface methodology and a twophase mixture model to discuss the study of a double-pipe heat exchanger filled with nanofluid. Esfahani et al. 13 have presented the finite volume technique solutions by ANSYS Fluent simulations for the flow of a nanofluid in a wavy channel over a heat exchanger plate. Hassan et al. 14 have presented numerical solutions for the ferronanofluid flow over a rotating disk in the presence of oscillating magnetic field by HAM-based Bvph2 package. Rashidi et al. 3 have given the volume of the fluid model for the potential of a nanofluid to improve the productivity of a single-slope solar still. Hayat et al. 15 have addressed the effect of homogeneous-heterogeneous reactions in boundary layer flow of a nanofluid. The literature in this direction shows that a large number of mathematical models (Rashidi et al., 16 Hayat et al., 17 Ramzan et al., 18 Lu et al., 19 Ellahi, 20 Thomas et al. 21 and Urban et al. 22 ) have been investigated subject to various flow geometries and nanofluids.
Application of magnetic field in medical science and biological systems is one of the major topics in magnetoscience. Magnetic devices for cell separation, magnetic drug targeting, transporting complex biowaste fluids, adjusting blood flow during surgery, controlling gastrointestinal disorders by magnetic field, magnetic endoscopy, cancer tumor treatment and cell death by hyperthermia created by an alternating magnetic field are some examples of these applications. Magnetohydrodynamics (MHD), as a field of science, involves the flow of electrically conducting physiological fluids under the action of exerted magnetic field. The magnetic fluids are a kind of physiological fluids, the flows of which are affected by magnetic fields. The modeling of MHD is rather complex as it contains the solution of both the Navier-Stokes equations for simulating the fluid flow and Maxwell's equations for characterizing the magnetic field. For this reason, the mathematical modeling of MHD problems is practically important. Electrical currents are induced in the moving electrically conducting fluid when this fluid is subjected to a transverse magnetic field. The interaction between these induced currents and the exerted magnetic field generates a resistive type force (Lorentz force). This force tends to retard the flow and affects the characteristics of the temperature field and subsequently heat transfer. Many biological devices are available that apply magnetic field during their operations. A typical example is a magnetically driven blood pump. This type of device was designed and fabricated to pump the biological fluids. This pump has its applications in open-heart surgery, heart-lung machines, left ventricular assist devices and artificial hearts. 23 Ramzan et al. 24 have presented the analytical solutions for the stagnation point flow of an MHD Powell-Eyring nanofluid with double stratification by the homotopy analysis method. Ramzan et al. 25 have presented homotopy solutions for the flow of Jeffrey nanofluids over a linearly stretched surface. Zeeshan et al. 26 have used the HAM technique to investigate energy activation in MHD radiative flow of a nanofluid in a microchannel. Ijaz et al. 27 have used the perturbation method to explore the idea of the liquid and solid particle interaction propagating in a wavy channel. El-Hakiem et al. 28 have presented the numerical solutions for the stagnation point flow of an MHD nanofluid toward the stretching surface using the shooting method. Ellahi et al. 29 have focussed their attention on investigating the effects of a ferro-nanofluid under the effect of low oscillation over a stretchable rotating disk by means of the homotopy analysis method. Many researchers have studied the influence of MHD in rheological fluid flows to achieve different goals. Some of the recent approaches in this regard can be seen referrred from Ramzan et al., 30, 31 Lu et al. 32 and Sandeep and Reddy 33 and the references therein. Peristalsis is a natural mechanism of expansion and contraction in the cross-sectional area along the length of a distensible channel and/or a tube. The flow of different physiological fluids between the peristaltic waves has significant applications in industry and physiology. In physiology, the peristaltic waves are observed in many of the body parts like stomach, intestines and the gastrointestinal tract. The peristaltic mechanism has great significance in the transport of food stuff in the digestive tract, movement of lymph in the lymphatic vessels, chyme motion in the gastrointestinal tract, bile flow from the gallbladder into the duodenum, ovum movement in the fallopian tube, transport of urine from the kidneys to the bladder and so on. This mechanism can also be seen in plant physiology. The peristaltic contractions and expansions can be observed in phloem translocation by driving a sucrose solution along the tubules. The mechanism of peristalsis is also observed in some worms in order to propel themselves. In industry, the phenomenon of peristalsis has been used in many biomedical devices such as finger pump, blood pump machine, dialysis machine and heart-lung machine. In view of these applications, many researchers have focussed their attention on various physiological fluid flow situations in diverse parts of the body. For instance, Abdelsalam and Vafai 34 have made a theoretical investigation on the pulsatile flow of a fluid with suspended particles in a flow driven by peristaltic waves using perturbation analysis. Eldesoky et al. 35 have discussed the peristaltic pumping of a viscous compressible liquid mixed with rigid spherical particles of the same size in a channel using the perturbation method. Zeeshan et al. 36 have described the interaction between solid particles and blood propagating through a capillary using the perturbation method. Abd elmaboud et al. 37 have presented homotopy perturbation solutions for the peristaltic flow of a viscous fluid in a two-dimensional (2D) rotating infinite channel. Jhorar et al. 38 have addressed the electrokinetically modulated biomechanical transport through a 2D asymmetric microchannel induced by peristaltic waves. A few more relevant studies have been conducted by El Koumy et al., 39 Mekheimer et al., 40 Zeeshan et al., 41 Abdelsalam and Vafai, 42 Bhatti et al., 43, 44 Khan et al. 45 and Abdelsalam and Bhatti 46, 47 and several works therein. Fluid often appears in the uterus during ovulation. However, the appearance of fluid at other times of the cycle can indicate the accumulation of blood and other secretions. The intrauterine fluid is propelled via coordinated contractions and propulsions under the phenomenon called peristalsis. Peristalsis has been a topic of great interest for the past five decades. In general, intrauterine fluid propulsions may give symmetric and asymmetric directions in various situations. Kothandapani and Prakash 48 have studied the peristaltic transport of nanofluids with the effects of thermal radiation and magnetic field. Ramesh and Devakar 49 have considered the peristaltic transport of a couple stress fluid with the effects of magnetic field and heat transfer. Reddy and Makinde 50 have examined the peristaltic mechanism of a Jeffrey nanofluid with various effects. Some more relevant studies on the peristaltic flows have been conducted by Akbar and Khan 51 and Hayat et al. 52 In peristaltic transport of nonNewtonian nanofluids, the slip effect perceives significant importance. Slip condition at the channel walls arises when a linear relation between shear stress and velocity of the fluid exists. Industrial practice of slip includes paints, emulsion, polymer industry and polishing of artificial heart valves. The relevant literature in regard to peristaltic transport with slip boundary conditions can be found in Rahman et al. 53 and Hina 54 and the references therein. In general, the ducts/channels in physiological systems are neither horizontal nor vertical; they have some inclination with the axis. Until now, the nonNewtonian Prandtl nanofluids and the tapered flow geometry have not been taken into account which are applicable for analyzing the role of rheological properties and the complex mechanism of physiological fluids and vessels. To fill this research gap, we have presented a new mathematical model to examine the peristaltic motion of a Prandtl nanofluid in an inclined tapered asymmetric channel. The governing equations of motion, energy and concentration of the nanofluid have been developed under the long wavelength and low Reynolds number assumptions. Magnetic field is imposed transverse to the channel's longitudinal axis and is sufficiently strong to invoke Hall current effects. Hydrodynamic slip is also included in the channel walls. The reduced governing equations are then solved numerically using Mathematica software via the shooting method. The effects of different physical parameters of interest on various flow quantities are discussed in detail with the help of graphs and tabular forms. The work is relevant to further elucidate biological designs in MHD biomimetic blood pumps. Furthermore, this study is also relevant to improve the thermal process in microfluidics, physiology and chromatography.
Mathematical model and analysis

Geometrical model
We consider the flow which is induced by the peristaltic waves (wave shapes are traveling with the speed c along the inclined asymmetric 2D channel of width 2d with the angle of inclination a). The considered channel is filled by an incompressible Prandtl nanofluid. The effects of thermal radiation, Joule heating, chemical reaction, inclined magnetic field, slip and convective conditions are also considered. The Prandtl nanofluid is conducted by applied magnetic field B = (B 0 cosj, B 0 sinj, 0). The induced magnetic field effects are neglected under the low magnetic Reynolds number assumption. The Cartesian coordinate system is considered such that the X-axis is taken along the flow direction and the Y-axis is transverse to the flow direction (see Figure 1) . The channel walls are induced by sinusoidal wave trains propagating along the X-direction with a constant wave speed c given by the equations of the form
In the above equations, H 1 (X, t) and H 2 (X, t) denote the lower and upper walls of the channel, respectively, a 1 and a 2 are the amplitudes of the walls, l is the wavelength, m (m ( 1) is the non-uniform parameter and f is the phase difference (04f4p) between the channel walls that move sinusoidally. Furthermore, a 1 , a 2 , d and f satisfy the condition for the tapered channel at the inlet of the flow a The fluid model
The constitutive relation for Prandtl nanofluid model is described with the help of the following expression (please refer to Alsaedi et al. 55 )
where S is the extra stress tensor and A and B 1 are the material constants of Prandtl nanofluid model.
Flow analysis
The governing equations for the unsteady flow of a 2D electrically conducting Prandtl nanofluid in an inclined asymmetric tapered channel are given by (please refer to Noreen et al., 56 Akbar et al. 57 and Tripathi and Be´g
where (U, V, 0) are the velocity components of the flow, r f is the density of the nanofluid, t is the time, S XX , S XY , S YY are the components of extra stress tensor, P is the fluid pressure, g is the gravitational constant, b t is the thermal expansion coefficient, b c is the coefficient of expansion with concentration, a is the angle of inclination, r p is the density of the particles, s Ã is the electrical conductivity, B 0 is the magnetic field strength acting along the Y-direction, j is the inclination of the magnetic field, (rc Ã ) f is the heat capacity of the fluid, (rc Ã ) p is the effective heat capacity of the nanoparticle material, T is the temperature, k denotes the thermal conductivity, D B denotes the Brownian motion coefficient, C is the nanoparticle concentration, D T is the thermophoretic diffusion coefficient, T m is the fluid mean temperature, q r denotes the radioactive heat flux and k Ã is the dimensional chemical reaction parameter. The last three terms appearing in equations (5) and (6) are the driving forces that arise due to temperature and concentration variation of the fluid, and the magnetic body forces per unit volume. The last terms on the right-hand side of equation (7) represent the dissipation of energy due to radiation and applied magnetic field. The last term on the right-hand side of equation (8) where s 1 denotes the Stefan-Boltzmann constant and a Ã the mean absorption coefficient. Assuming the temperature difference within the flow to be small and expanding T 4 about T 0 by Taylor's theorem, we have
Substituting equation (10) in equation (9), radiative heat flux q r can be written as
We introduce the following non-dimensional variables in equations (5)-(8)
where u and v are the dimensionless velocity components, p is the dimensionless pressure, u represents the non-dimensional temperature profile, s represents the non-dimensional nanoparticle concentration and d denotes the wavenumber. Using the above dimensionless quantities, the governing equations become The non-dimensional parameters that appeared in equations (12)- (15) The non-dimensional expressions for the stream functions can be taken as u = ∂c=∂y and v =À ∂c=∂x; using these stream expressions, applying the long wavelength (d = (d=l) ( 1) and low Reynolds number (Re ( 1) assumptions (Jaffrin and Shapiro 59 ), the above mentioned system of equations ( (12)- (15) 
with the corresponding boundary conditions
where z = A=mB 1 and h = jc 2 =B 2 1 d 2 are the dimensionless Prandtl nanofluid parameters, b = b 1 =d is the nondimensional slip parameter, Bh = h h d=k h is the heat transfer Biot number, Bm = h m d=k m is the mass transfer Biot number, h h and h m are the heat and mass transfer coefficients, respectively, k h and k m are the respective thermal conductivity and mass diffusivity coefficients, h 1 =À 1 À mx À asin(2p(x À t) + f) and h 2 = 1 + mx + bsin(2p(x À t)) are the dimensionless peristaltic wave shapes and F is the instantaneous volume rate of the flow periodic in (x À t) and is given by
where
The non-dimensional shear stress distribution t xy at the peristaltic walls can be written as
The dimensionless Nusselt number Nu and Sherwood number Sh can be written as Nu =À ∂u ∂y
, Sh =À ∂s ∂y
Numerical results and discussion
The governing equations (16)- (19) subject to the conditions in equations (20) and (21) are coupled and nonlinear, for which exact solutions are not possible. Therefore, the numerical solutions are presented by the builtin function NDSolve of Mathematica, which is developed based on the standard shooting method. The flowchart of the present methodology is shown in Figure 2 . In this section, the numerical results are presented for velocity distribution, temperature distribution, nanoparticle volume fraction distribution, shear stress, Nusselt number, Sherwood number, pressure gradient and trapping phenomena. For these computations, we have adopted the following numerical quantities 
Velocity characteristics
The graph is portrayed in Figure 3 for the impacts of Hartmann number M, energy Grashof number Gr, nanoparticle Grashof number Qr, Prandtl fluid parameter z and velocity slip parameter b on the dimensionless axial velocity u. It is revealed from all the plots that the axial velocities are in parabolic shape in nature. The variation of velocity field for the Hartmann number M is displayed in Figure 3 (a). It is observed from this plot that the dimensionless velocity diminishes with a rise in Hartmann number M at the central part of the irregular channel but enhancing situation is observed near the walls of the irregular channel. The profiles also evolve from the classical parabolic configuration to strong oblate plateaus which are characteristic of MHD duct flows (please refer Bahiraei 60 ). Maximum deceleration of the flow arises at the channel boundaries. Hartmann number effectively expresses the ratio of the Lorentz drag force to the hydrodynamic viscous force. Effective regulation (damping) of the axial flow is clearly attained with stronger magnetic fields, that is, higher Hartmann numbers, and that agrees with the results of Hayat et al. 61 and Akram and Nadeem. 62 Figure 3 (b) and (c) shows, respectively, the behavior of energy Grashof number Gr and nanoparticle Grashof number Qr on the axial velocity along the channel. Enhancing the energy Grashof number Gr causes the velocity to increase near the upper wall and decrease near the lower wall of the non-uniform channel. It can also be concluded that buoyancy force plays an important role in peristaltic transport. It supports the fluid flow along the channel. The variable species Grashof number Qr exhibits the same behavior on velocity. The variation of the Prandtl fluid variable z on velocity is shown in Figure 3(d) . It is manifested from this plot that the dimensionless velocity boosts near walls of the irregular channel, while it shows declining behavior at the center of the non-uniform channel when enhancing the values of Prandtl nanofluid variable z. The presence of a stronger Prandtl nanofluid parameter depletes the effect of the viscous forces. This serves to accelerate the axial flow. The maximum axial fluid velocity therefore arises when the Prandtl nanofluid parameter tends to higher values. With increasing wall slip parameter b on the velocity, as shown in Figure 3 (e), there is a distinct acceleration in fluid velocity at the channel boundaries; however, toward the core zone of the channel the flow is decelerated. The nonadherence of the biofluid to the channel (pump duct) walls is maximized at the walls. This effect is progressively reduced with distance from the wall. The wall slip effect is therefore localized to the near-wall zones.
Temperature characteristics
The effects of Hartmann number M, radiation parameter Rn, Prandtl number Pr, Eckert number Ec and heat transfer Biot number Bh on the dimensionless temperature u are depicted in Figure 4 . Figure 4(a) shows the variation of Hartmann number M on the dimensionless temperature function. It is perceived that the fluid temperature is boosting with increasing Hartmann number M. It is physically justified that, with the Joule heating impact, high energy is created with the strength in the magnetic field and thus boosts up the fluid temperature. The dimensionless temperature field for the radiation parameter Rn is depicted in Figure 4 (b). Temperature is reduced for mounting values of radiation parameter Rn. This is due to the fact that enhancing the radiation parameter Rn decreases the coefficient of mean absorption which leads to small energy absorption by liquid. Moreover, conduction dominance over the radiation increases for the larger radiation effects, as a result of which the thermal boundary layer thickness diminishes and the loss of heat develops to the medium. As noticed in Figure 4 (c), the Prandtl number Pr has enhancing influence on the temperature. Prandtl number represents the ratio of two diffusions such as viscous and thermal diffusion in the fluid flow regime. For higher values of Prandtl number, we may observe that viscous diffusion exceeds thermal diffusion. For Pr \ 1, the heat diffuses faster than the momentum. For Pr = 1, both the energy and viscous diffusion rates will be the same. For Pr . 1, the momentum diffuses faster than the heat. It is physically interpreted that temperature strongly depends on momentum diffusivity and thermal diffusivity. Figure 4 (d) displays the variation of Eckert number Ec on the temperature field. It is perceived from this figure that there is an increasing response of temperature toward Eckert number Ec. Eckert number signifies the ratio of kinetic energy and enthalpy. For larger values of Eckert number, we observe higher kinetic energy as compared with enthalpy, which results in an increase of fluid molecules' collision. With increasing fluid molecules' collision, the dissipation increases resulting in an increase in the temperature profile. Figure 4 (e) displays the temperature function for heat transfer Biot number Bh. In general, Biot number is indicated as the ratio of the heat transfer resistances inside and at the surface of a body. This ratio causes whether or not the temperatures inside a body will vary significantly in space, while the body heats or cools over time, from a thermal gradient applied to its surface. It is seen from Figure  4 (e) that the temperature declines for larger values of heat transfer Biot number. 
Nanoparticle volume fraction characteristics
The influence of emerging flow-controlled variables on the non-dimensional nanoparticle concentration field s is analyzed through Figure 5 . Figure 5 (a) portrays the variation of nanoparticle concentration with Schmidt number Sc. It is seen that there is a decreasing effect in the nanoparticle concentration profile when the Schmidt number Sc is increased. Higher values of Schmidt number Sc reduces the species diffusion rate which leads the particles to transport away and results in a decrease in concentration. Figure 5(b) and (c) illustrates the variations of Brownian motion parameter Nb and thermophoresis parameter Nt on the concentration fields, respectively. From Figure 5(b) , it can be seen that the nanoparticle concentration shows a decreasing response for thermophoresis parameter Nt, while the opposite response is noticed for Brownian motion parameter Nb (see Figure 5(c) ). In general, micro-mixing is produced by Brownian motion, which results in an enhancement of the nanofluid thermal conductivity. For this reason, for a larger Brownian parameter, the nanoparticle concentration increases. Figure 5(d) shows the decreasing Figure 6 is plotted to see the effects of different fluid parameters such as Hartmann number M and energy Grashof number Gr on the pressure gradient dp=dx along the X-axis. The pressure gradient is producing a sinusoidal behavior, due to the peristaltic motion. It is noted from Figure 6 (a) that, with increasing magnetic field parameter (Hartmann number), there is a decrement in the pressure gradient. Lorentz force is connected with the transverse magnetic field. Therefore, the fluid medium is affected by Hartmann number; it decelerates the bulk axial flow and also reduces the pressure gradient. Figure 6(b) shows the influence of energy Grashof number Gr on the pressure gradient. There is a rise in the pressure gradient with an increase of energy Grashof number Gr. Grashof number personifies the relative influence of thermal buoyancy force to viscous force. Clearly, stronger natural convection assists the pressure gradient, whereas the viscous force opposes it. Shear stress, Nusselt number and Sherwood number characteristics Table 1 is presented to see the behavior of the sundry parameters on the shear stress distribution t xy , Nusselt number Nu and Sherwood number Sh. Shear stress is a very important parameter in physiological systems, especially in the study of blood flows. It is depicted from Table 1 that the shear stress increases with the increase of Hartmann number M. Increasing both the effects such as thermophoresis parameter Nt and Brownian motion parameter Nb, the shear stress decreases. Shear stress is a decreasing function of heat transfer Biot number Bh. The trend is in contrast to the increasing values of the radiation parameter Rn and thermophoresis parameter Nt. Shear stress decreases with the increase of Prandtl number Pr. It is observed from Table 1 that, with increasing values of Hartmann number M, there is a decreasing effect on Nusselt number. The thermophoresis parameter Nt and Brownian motion parameter Nb also show the similar behavior. The opposite trend is followed by the increase of heat transfer Biot number Bh. The radiation parameter Rn enhances the Nusselt number, while the thermophoresis parameter Nt and Prandtl number Pr have a decreasing effect on Nusselt number. It is observed that the Sherwood number has an opposite behavior as compared to the Nusselt number in each and every case.
Pressure characteristics
Trapping characteristics
Figures 7-10 visualize the streamline distributions for various values of Hartmann number M, local temperature Grashof number Gr, local nanoparticle Grashof number Qr and Prandtl fluid parameter z, respectively. These figures highlight a key characteristic of peristaltic transport, namely, trapping phenomena. Two sets of trapping zones are present: one above the centerline and one below, and the structure is asymmetric owing to the imposition of different peristaltic waves at the lower and upper boundaries. These zones contain large boluses near the upper and lower channels with streamlines around the channel, central zone remaining largely parallel and undistorted. The Hartmann number rises which means that the magnetic field strength increases, leading to increase in Lorentz force. It is noticed from Figure 7 that the streamline patterns of the nanofluid is much affected by Hartmann number. The streamlines' circulation becomes weaker with an increase of magnetic field strength. Moreover, the trapping bolus size shrinks and decreases in a number of boluses. It shows that the strength of the magnetic field controls the formation of the bolus. Figures 8 and 9 show the streamline patterns for various values of energy Grashof number Gr and nanoparticle Grashof number Qr. It is observed that the trapping size increases with an increase in energy Grashof number as well as nanoparticle Grashof number. The trend is reversed with the increase of Prandtl nanofluid parameter (see Figure 10 ).
Conclusion
In this article, we have studied the effects of radiation and magnetic fields on the peristaltic flow of a Prandtl nanofluid in an inclined asymmetric tapered channel with slip and convective boundary conditions. The equations In all the cases, the trend is reverse for Nusselt number as compared to the Sherwood number. Increasing the nanoparticle Grashof number decreases the shear stress distribution.
